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Summary {#efs25397-sec-0001}
=======

In accordance with Article 6 of Regulation (EC) No 396/2005, BASF SE submitted an application to the competent national authority in France (evaluating Member State (EMS)) to modify the existing maximum residue levels (MRLs) for the active substance prohexadione in linseeds, poppy seeds, sunflower seeds, rape seeds, mustard seeds and gold of pleasure seeds. France drafted an evaluation report in accordance with Article 8 of Regulation (EC) No 396/2005, which was submitted to the European Commission and forwarded to the European Food Safety Authority (EFSA) on 2 October 2017. To accommodate for the intended uses of prohexadione, the EMS proposed to raise the existing MRLs from the limit of quantification (LOQ) 0.01 to 0.06 mg/kg for linseed, poppy seed, mustard seeds, gold of pleasure seeds and sunflower seeds and to 0.015 mg/kg for rapeseeds.

EFSA assessed the application and the evaluation report as required by Article 10 of the MRL regulation. EFSA identified points which needed further clarification, which were requested from the EMS. On May 2018, the EMS submitted a revised evaluation report, which replaced the previously submitted evaluation report.

Based on the conclusions derived by EFSA in the framework of Directive 91/414/EEC and Commission Regulation (EC) No 737/2007, the data evaluated under previous MRL assessments and Article 12 MRL review and the additional data provided by the EMS in the framework of this application, the following conclusions are derived.

The metabolism of prohexadione following foliar application was investigated in fruit crops, cereals/grasses and pulses/oilseeds, and the peer review concluded that parent prohexadione is the main residue in primary crops.

Studies investigating the effect of processing on the nature and the magnitude of prohexadione have not been submitted and are not required, as the total theoretical maximum daily intake (TMDI) is below the trigger value of 10% of the acceptable daily intake (ADI) and the residues in raw oilseeds are below 0.1 mg/kg.

Occurrence of prohexadione residues in rotational crops was considered in the European Union (EU) pesticides peer review where it was concluded that significant residues in rotational crops are not expected, according to results of rotational crop metabolism studies and the rate of degradation of prohexadione in soil. These conclusions also apply to the intended Good Agricultural Practices (GAPs) on oilseeds in the framework of this application.

Based on the metabolic pattern identified in metabolism studies and the toxicological significance of metabolites, the residue definitions for plant products were proposed as prohexadione and its salts, expressed as prohexadione‐calcium. These residue definitions are applicable to primary and rotational crops.

EFSA concluded that for the intended uses on oilseeds, metabolism of prohexadione in primary and in rotational crops is sufficiently addressed and that the residue definitions derived by the EU pesticides review are applicable.

Sufficiently validated analytical methods based on high‐performance liquid chromatography with tandem mass spectrometry (HPLC--MS/MS) are available to quantify prohexadione residues in oilseeds assessed in this application according to the enforcement residue definition. The methods enable quantification of residues at or above 0.01 mg/kg in the crops assessed (LOQ).

The available residue trials are sufficient to derive MRL proposals for all oilseeds under consideration.

Oilseeds and their by‐products (meal) can be fed to livestock and therefore the impact of residues in oilseeds from the new intended uses on the existing livestock exposure was assessed. The previously calculated dietary burden in the MRL review was now recalculated according to the OECD methodology, considering livestock intake of feed products containing prohexadione residues resulting from all authorised uses, including the new intended uses on oilseeds. The use of the OECD calculator resulted in lower dietary burdens for dairy and meat ruminants and in higher dietary burdens for swine and poultry, the latter now exceeding the trigger value of 0.1 mg/kg dry matter (DM). The main contributing commodity in all livestock diets is milled wheat by‐products. The new uses on oilseed do not have an impact on the existing dietary burdens. However, since the calculated dietary burdens for poultry now exceed the trigger value, the potential carry‐over of prohexadione residues in the food commodities of animal origin was investigated further.

The nature of prohexadione residues in livestock has been investigated during the EU pesticides peer review in lactating goats and laying hens and the residue definition for enforcement and risk assessment was proposed as prohexadione and its salts, expressed as prohexadione‐calcium.

Based on the results of the livestock metabolism studies, the EU pesticides peer review and the MRL review concluded that at the calculated dietary burdens prohexadione residues above the LOQ are not expected in ruminant matrices. Since the calculated livestock exposure is still significantly lower than the lowest dose levels in metabolism studies for which no residues above the LOQ of 0.01 mg/kg were observed, EFSA concludes that residues above the LOQ are not expected in ruminant, swine and poultry matrices.

The toxicological profile of prohexadione was assessed in the framework of the EU pesticides peer review under Directive 91/414/EEC and the data were sufficient to derive an ADI value of 0.2 mg/kg body weight (bw) per day. An ARfD was deemed unnecessary.

The consumer risk assessment was performed with revision 2 of the EFSA Pesticide Residues Intake Model (PRIMo). The comprehensive long‐term exposure assessment which was performed in the MRL review was now updated with the STMR values derived for oilseeds from the residue trials submitted in support of this MRL application and with the STMR values derived in EFSA opinions published after the MRL review. Those crops for which uses have not been reported in the MRL review were excluded from the exposure calculation. Additionally, for poultry tissues and eggs the residues at the LOQ were included in the consumer exposure calculation.

The estimated long‐term dietary intake accounted for a maximum of 0.6% of the ADI (DE child diet). The contribution of residues expected in the commodities assessed in this application to the overall long‐term exposure is insignificant.

EFSA concluded that the proposed use of prohexadione‐calcium on oilseeds under consideration will not result in a consumer exposure exceeding the toxicological reference value and therefore is unlikely to pose a risk to consumers\' health.

EFSA proposes to amend the existing MRLs as reported in the summary table below.

Full details of all endpoints and the consumer risk assessment can be found in Appendices [B](#efs25397-sec-1003){ref-type="sec"}--[D](#efs25397-sec-1005){ref-type="sec"}. Code[a](#efs25397-note-1006){ref-type="fn"}CommodityExisting EU MRL (mg/kg)Proposed EU MRL (mg/kg)Comment/justification**Enforcement residue definition:** Prohexadione (prohexadione (acid) and its salts expressed as prohexadione‐calcium)0401010Linseeds0.01[\*](#efs25397-note-1005){ref-type="fn"}0.05The submitted data are sufficient to derive MRL proposals for NEU/SEU uses. Risk for consumers unlikely0401030Poppy seeds0.01[\*](#efs25397-note-1005){ref-type="fn"}0.050401050Sunflower seeds0.01[\*](#efs25397-note-1005){ref-type="fn"}0.060401060Rape seeds/Canola seeds (including turnip rape seeds and radish seeds)0.01[\*](#efs25397-note-1005){ref-type="fn"}0.0150401080Mustard seeds0.01[\*](#efs25397-note-1005){ref-type="fn"}0.050401130Gold of pleasure seeds0.01[\*](#efs25397-note-1005){ref-type="fn"}0.05[^1][^2][^3]

Assessment {#efs25397-sec-0003}
==========

The detailed description of the intended uses of prohexadione‐calcium in oilseed rape seed, sunflower seed and minor oilseeds which are the basis for the current maximum residue level (MRL) application is reported in Appendix [A](#efs25397-sec-1002){ref-type="sec"}.

Prohexadione is the ISO common name for 3,5‐dioxo‐4‐propionylcyclohexanecarboxylic acid (IUPAC). In formulated products, usually the variant prohexadione‐calcium is used as an active ingredient. The chemical structures of the active substance and its main metabolites are reported in Appendix [E](#efs25397-sec-1006){ref-type="sec"}.

Prohexadione (considered variant prohexadione‐calcium) was evaluated in the framework of Directive 91/414/EEC[1](#efs25397-note-1007){ref-type="fn"} with France designated as rapporteur Member State (RMS). It was included in Annex I of this Directive by Directive 2000/50/EC[2](#efs25397-note-1008){ref-type="fn"} which entered into force on 1 October 2000 for use as plant growth regulator only. For the renewal of the approval of prohexadione in the framework of Regulation (EC) No 737/2007[3](#efs25397-note-1009){ref-type="fn"}, France and Slovakia were designated as rapporteur and co‐rapporteur Member States, respectively. The representative uses supported during the EU pesticides peer review for the renewal of the authorisation were foliar spraying on apples and cereals. The additional report to the draft assessment report (DAR) has been peer reviewed by the European Food Safety Authority (EFSA, [2010](#efs25397-bib-0002){ref-type="ref"}). The approval of the active substance under Regulation (EC) No 1107/2009[4](#efs25397-note-1010){ref-type="fn"} was renewed[5](#efs25397-note-1011){ref-type="fn"} for a restricted use as plant growth regulator.

The EU MRLs for prohexadione are established in Annex II of Regulation (EC) No 396/2005[6](#efs25397-note-1012){ref-type="fn"}. The review of existing MRLs according to Article 12 of Regulation (EC) No 396/2005 (MRL review) has been performed (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}) and the proposed modifications have been implemented in the MRL legislation. After completion of the MRL review, EFSA has issued several reasoned opinions on the modification of MRLs for prohexadione. The proposals from these reasoned opinions have been considered in recent regulation for EU MRL legislation.[7](#efs25397-note-1013){ref-type="fn"} ^,^ [8](#efs25397-note-1014){ref-type="fn"} There are no CXLs currently set for prohexadione‐calcium.

In accordance with Article 6 of Regulation (EC) No 396/2005, BASF SE submitted an application to the competent national authority in France (evaluating Member State (EMS)) to modify the existing maximum residue levels (MRLs) for the active substance prohexadione in rape seeds, sunflower seeds, linseeds, poppy seeds, mustard seeds and gold of pleasure seeds. France drafted an evaluation report in accordance with Article 8 of Regulation (EC) No 396/2005, which was submitted to the European Commission and forwarded to the EFSA on 2 October 2017. To accommodate for the intended uses of prohexadione, the EMS proposed to raise the existing MRLs from the limit of quantification (LOQ) to 0.06 mg/kg for linseed, poppy seed, mustard seeds, gold of pleasure seeds and sunflower seeds and to 0.015 mg/kg for rapeseeds.

EFSA assessed the application and the evaluation report as required by Article 10 of the MRL regulation. EFSA identified points which needed further clarification, which were requested from the EMS. On 25 May 2018, the EMS submitted a revised evaluation report (France, [2018](#efs25397-bib-0022){ref-type="ref"}), which replaced the previously submitted evaluation report.

EFSA has based its assessment on the evaluation report submitted by the EMS (France, [2018](#efs25397-bib-0022){ref-type="ref"}), the DAR prepared under Directive 91/414/EEC (France, [1998](#efs25397-bib-0019){ref-type="ref"}), the additional report (and its addenda) to the DAR prepared in the framework of Commission Regulation (EC) No 737/2007 (France, [2009a](#efs25397-bib-0020){ref-type="ref"},[b](#efs25397-bib-0021){ref-type="ref"}), the conclusion on the peer review of the pesticide risk assessment of the active substance prohexadione (variant prohexadione‐calcium) (EFSA, [2010](#efs25397-bib-0002){ref-type="ref"}) as well as the conclusions from previous EFSA opinions on prohexadione (EFSA, [2015](#efs25397-bib-0004){ref-type="ref"}, [2016](#efs25397-bib-0005){ref-type="ref"}, [2017](#efs25397-bib-0006){ref-type="ref"}), including the reasoned opinion on the review of the existing MRLs according to Article 12 of Regulation (EC) No 396/2005 (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}).

For this application, the data requirements established in Regulation (EU) No 544/2011[9](#efs25397-note-1015){ref-type="fn"} and the guidance documents applicable at the date of submission of the application to the EMS are applicable (European Commission, [1997a](#efs25397-bib-0007){ref-type="ref"}, [b](#efs25397-bib-0008){ref-type="ref"} [c](#efs25397-bib-0009){ref-type="ref"} [d](#efs25397-bib-0010){ref-type="ref"} [e](#efs25397-bib-0011){ref-type="ref"} [f](#efs25397-bib-0012){ref-type="ref"}, [g](#efs25397-bib-0013){ref-type="ref"}, [2000](#efs25397-bib-0014){ref-type="ref"}, [2010a](#efs25397-bib-0015){ref-type="ref"}, [b](#efs25397-bib-0016){ref-type="ref"}, [2017](#efs25397-bib-0017){ref-type="ref"}; OECD, [2011](#efs25397-bib-0023){ref-type="ref"}, [2013](#efs25397-bib-0024){ref-type="ref"}). The assessment is performed in accordance with the legal provisions of the Uniform Principles for the Evaluation and the Authorisation of Plant Protection Products adopted by Commission Regulation (EU) No 546/2011[10](#efs25397-note-1016){ref-type="fn"}.

A selected list of end points of the studies assessed by EFSA in the framework of the this MRL application, review, including the end points of relevant studies assessed previously, submitted in support of the current MRL application, are presented in Appendix [B](#efs25397-sec-1003){ref-type="sec"}.

The evaluation report submitted by the EMS (France, [2018](#efs25397-bib-0022){ref-type="ref"}) and the exposure calculations using the EFSA Pesticide Residues Intake Model (PRIMo) are considered as supporting documents to this reasoned opinion and, thus, are made publicly available as background documents to this reasoned opinion.

1. Residues in plants {#efs25397-sec-0004}
=====================

1.1. Nature of residues and methods of analysis in plants {#efs25397-sec-0005}
---------------------------------------------------------

### 1.1.1. Nature of residues in primary crops {#efs25397-sec-0006}

The metabolism of prohexadione in primary crops belonging to the group of fruits, cereals/grass and pulses/oilseeds has been investigated in the framework of the EU pesticides peer review and the MRL review (EFSA, [2010](#efs25397-bib-0002){ref-type="ref"}).

In all crops investigated, only three compounds were found in amounts exceeding 10% total radioactive residue (TRR): prohexadione (peanuts), tricarballylic acid (peanut hay, hull and barley straw) and the methoxymethyl metabolite (apples). The peer review concluded that as tricarballylic acid is a ruminant metabolite of a *trans*‐aconitic acid that is naturally occurring in grass, further toxicological assessment is not required. The methoxymethyl metabolite was identified only in apples and additional residue trials on apples performed at exaggerated application rates indicated that under practical conditions this metabolite is not present at significant levels. Thus, the peer review and the MRL review concluded that parent prohexadione is the main residue in primary crops.

For the intended use on oilseeds, the metabolic behaviour in primary crops is sufficiently addressed.

### 1.1.2. Nature of residues in rotational crops {#efs25397-sec-0007}

Oilseeds can be grown in a crop rotation. According to the soil degradation studies assessed in the EU pesticides peer review, DT~90~ values of prohexadione are expected to be lower than 39 days which is below the trigger value of 100 days (EFSA, [2010](#efs25397-bib-0002){ref-type="ref"}). According to the European guidelines, further investigation of residues in rotational crops is therefore not required (European Commission, [1997b](#efs25397-bib-0008){ref-type="ref"}).

Nevertheless, studies investigating the nature of prohexadione in rotational crops have been submitted for the EU pesticides peer review, which concluded that no quantifiable prohexadione residues are expected in rotational crops (EFSA, [2010](#efs25397-bib-0002){ref-type="ref"}).

The same conclusion is applicable for the uses on the crops under consideration.

### 1.1.3. Nature of residues in processed commodities {#efs25397-sec-0008}

Standard hydrolysis studies investigating the stability of prohexadione under conditions representative for pasteurisation, boiling/cooking and sterilisation are not available. Considering that the total calculated theoretical maximum daily intake (TMDI) is low (less than 10% of the acceptable daily intake (ADI)) and residues in raw agricultural commodity (RAC) are below 0.1 mg/kg, such studies are currently not necessary.

### 1.1.4. Methods of analysis in plants {#efs25397-sec-0009}

Analytical methods for the determination of prohexadione residues were assessed during the EU pesticides peer review and the MRL review, where it was concluded that the analytical method using high‐performance liquid chromatography with tandem mass spectrometry (HPLC--MS/MS) is sufficiently validated for the determination of prohexadione and its salts; in plant matrices with high water content (apple), high oil content (oilseed rape), high acid content (lemon) and in high starch content commodities (cereal grain and straw) a LOQ of 0.01 mg/kg (expressed as prohexadione‐calcium) can be achieved (EFSA, [2010](#efs25397-bib-0002){ref-type="ref"}, [2013](#efs25397-bib-0003){ref-type="ref"}).

The methods are sufficiently validated for the determination of prohexadione residues (expressed as prohexadione‐calcium) in the oilseeds under consideration at the LOQ of 0.01 mg/kg.

### 1.1.5. Stability of residues in plants {#efs25397-sec-0010}

The storage stability of prohexadione has been investigated in the EU pesticides peer review and in the MRL review in commodities with high water content (apples) and in high starch content commodities (grain) for 24 months. In high oil commodities (peanuts), the freezer storage stability of prohexadione has been demonstrated for 1 month (EFSA, [2010](#efs25397-bib-0002){ref-type="ref"}, [2013](#efs25397-bib-0003){ref-type="ref"}).

In the framework of the current application, the applicant submitted a new study where the storage stability of prohexadione was investigated in oilseed rape. Samples were fortified with prohexadione‐ calcium, equivalent to 0.1 mg/kg prohexadione and samples were stored at ≤ −18°C (France, [2018](#efs25397-bib-0022){ref-type="ref"}). Analysis of the samples took place at the storage intervals of 0, 91, 182 and 365 days. The study to demonstrate storage stability up to 24 months is still on‐going. Based on the currently available data it can be concluded that prohexadione‐calcium is stable in oilseed rape for at least 12 months when stored deep frozen.

It is noted that the study with peanuts referred to in previous EFSA assessments (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}) which demonstrated the freezer storage stability of prohexadione in peanuts for 1 month is of a lower validity since, according to the EMS France, it has been performed at higher storage temperatures (−5°C) than required (≤ 18°C) by the relevant guidance documents (European Commission, [1997f](#efs25397-bib-0012){ref-type="ref"}). The previously demonstrated storage stability of prohexadione‐calcium in high oil content commodities (1 month) is thus superseded by the new data on oilseed rape.

### 1.1.6. Proposed residue definitions {#efs25397-sec-0011}

Based on the metabolic pattern identified in metabolism studies, the toxicological significance of metabolites and the capabilities of enforcement analytical methods, the following residue definitions were proposed by the EU pesticides peer review and confirmed by the MRL review: residue for risk assessment: prohexadione and its salts, expressed as prohexadione‐calciumresidue definition for enforcement: prohexadione and its salts, expressed as prohexadione‐calcium

The residue definition for enforcement set in Regulation (EC) No 396/2005 is identical with the above mentioned residue definition.

EFSA concludes that these residue definitions are appropriate for the current assessment and no further information is required.

1.2. Magnitude of residues in plants {#efs25397-sec-0012}
------------------------------------

### 1.2.1. Magnitude of residues in primary crops {#efs25397-sec-0013}

#### Rapeseeds, turnip rape seeds and radish seeds {#efs25397-sec-0014}

In support of the intended northern Europe (NEU) and southern Europe (SEU) uses, the applicant submitted eight GAP‐compliant residue trials on winter oilseed rape in support of each use. Residue trials were performed in various EU Member States in growing seasons of 2013--2015. In all trials, two plots per trial were treated with SE formulation according to the same experimental conditions. Additionally, in four trials from NEU and in four trials from the SEU additional plot was treated with prohexadione in suspension concentrate (SC) formulation. The highest value per trial was selected for the residue data set. Residue data indicate that suspoemulsion (SE) and SC formulations result in similar residue levels in the crop. In three SEU trials, oilseed rape received two spring treatments (intervals of 21--44 days) which is not in line with the intended use pattern. However, as residues were within the same level as in GAP‐compliant trials, these data were accepted.

Residues in all trials were at or below the LOQ of 0.01 mg/kg for prohexadione, resulting in values of ≤ 0.012 mg/kg, when recalculated to prohexadione‐calcium, using the molecular weight conversion factor of 1.18.[11](#efs25397-note-1017){ref-type="fn"}

The residue data sets from the NEU and SEU uses were of the same data population and were therefore combined to derive an MRL proposal of 0.015 mg/kg in rape seeds.

EFSA notes that radish seeds (oil radish) and turnip rape are classified under oilseed rape (Part B of Regulation (EC) No 396/2005); considering that the GAP for these minor oilseeds is comparable with rapeseed, the residue trials in rapeseed would be the most representative ones. It is therefore proposed that for these crops the MRL proposal derived of rape seeds (0.015 mg/kg) should be applied.

#### Sunflower {#efs25397-sec-0015}

In support of the intended NEU and SEU uses the applicant submitted eight GAP‐compliant residue trials on sunflower for each use. Residue trials were performed in various EU Member States in growing seasons of 2014--2015. The Mann--Whitney test showed that the residue populations for NEU and SEU trials belong to the same population. Thus, based on the merged NEU and SEU residue data sets, an MRL proposal of 0.06 mg/kg is derived for sunflower seeds.

Additionally, in four trials from NEU and SEU, respectively, a separate plot was treated with one application of the active substance; these data will be considered in support of the intended GAPs on minor oilseeds (see below).

#### Mustard seeds, linseeds, poppy seeds and gold of pleasure {#efs25397-sec-0016}

In support of the intended NEU and SEU uses for the listed minor oilseeds, the applicant refers to residue trials performed on sunflower with one application of prohexadione (see above). These trials are acceptable and compliant with the intended GAP on minor oilseeds under consideration. The NEU and SEU trials can be merged, since they belong to the same population (Mann--Whitney test).

The EMS proposes to combine the residue data from trials with one and two applications to derive the MRL proposal for minor oilseeds, following the considerations of the EU guidance document which states that residue data from 'any representative of the group oilseeds (except peanuts) can be extrapolated to the whole group oilseeds (except peanut)\', if the intended application is done before forming of the edible part of the treated crop (European Commission, [2017](#efs25397-bib-0017){ref-type="ref"}).

However, EFSA is of the opinion that since sufficient GAP‐compliant residue trials with one application are available, a sufficiently robust MRL proposal can be derived for the minor oilseeds under consideration. It is noted that the MRL proposal derived from the residue trials with one treatment (0.05 mg/kg) is slightly lower than the MRL proposal derived from the wider data set, following the approach proposed by the EMS (0.06 mg/kg).

The analytical method used to analyse residue trial samples has been sufficiently validated and is considered fit for purpose (France, [2018](#efs25397-bib-0022){ref-type="ref"}). The residue trial samples were stored frozen for up to 367 days in case of rape seeds and for up to 338 days in case of sunflower seeds. The new storage stability study submitted by the applicant confirms the validity of residue data with regard to the storage stability.

### 1.2.2. Magnitude of residues in rotational crops {#efs25397-sec-0017}

Not relevant.

### 1.2.3. Magnitude of residues in processed commodities {#efs25397-sec-0018}

New studies investigating the effect of processing on the magnitude prohexadione residues in oilseeds under consideration have not been submitted. Such studies are not necessary, considering low residues (\< 0.1 mg/kg) in raw oilseeds and low consumer exposure to prohexadione residues (\< 1% of the ADI).

### 1.2.4. Proposed MRLs {#efs25397-sec-0019}

The residue data are sufficient to derive MRL proposals and risk assessment values in all crops under consideration in support of the intended SEU and NEU uses.

2. Residues in livestock {#efs25397-sec-0020}
========================

Oilseeds and their by‐products (meal) can be fed to livestock and therefore the impact of residues in oilseeds from the new intended uses on the existing livestock exposure needs to be assessed.

The most recent dietary burden has been calculated in the framework of the MRL review, using the EU methodology (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}). The calculated dietary burdens exceeded the trigger value of 0.1 mg/kg dry matter (DM) for all livestock species, except poultry, and the main contributing commodities were wheat bran and apple pomace. The MRL review proposed setting MRLs in swine and ruminant commodities at the LOQ, based on the calculated dietary burdens and ruminant metabolism studies.

The livestock dietary burden was now recalculated according to the OECD methodology (OECD, [2013](#efs25397-bib-0024){ref-type="ref"}), considering livestock intake of all feed products containing prohexadione residues resulting from all authorised uses (pome fruit, peanuts, barley, oats, rye and wheat), including the new intended uses on oilseeds.

The use of the new calculator resulted in lower dietary burdens for dairy and meat ruminants and in higher dietary burdens for swine and poultry, the latter now exceeding the trigger value of 0.1 mg/kg DM. The main contributing commodity in all livestock diets is milled wheat by‐products. The new uses on oilseed do not have an impact on the dietary burdens resulting from the existing uses.

However, since the calculated dietary burdens of poultry now exceed the trigger value, the potential carry‐over of prohexadione residues in the food commodities of animal origin was investigated further.

2.1. Nature of residues and methods of analysis in livestock {#efs25397-sec-0021}
------------------------------------------------------------

The nature of prohexadione in livestock has been assessed in laying hen and lactating goats in the EU pesticides peer review and in the MRL review (EFSA, [2010](#efs25397-bib-0002){ref-type="ref"}, [2013](#efs25397-bib-0003){ref-type="ref"}).

Lactating goats were dosed with 0.02 or 20 mg a.s./kg body weight (bw) per day (3 and 3,000 N the calculated maximum dietary burden for dairy ruminants). Most of the administered radioactivity was excreted. Residues in milk and tissues accounted for up to 0.1% and 0.8% of the dose, respectively. Highest residue levels were found in kidney (0.01 mg eq/kg and 21 mg eq/kg for the low and high dose, respectively), residues in all other tissues and milk were less than 0.01 mg eq/kg at the low dose rate and less than 4 mg eq/kg at the high dose rate. Prohexadione was found to be the principal component of the residue in kidney accounting for 22% of the TRR; a further metabolite was found to constitute 16% of the TRR and was identified as a ethyl 4‐ethoxy‐3,5‐dioxo‐cyclohexanecarboxylate (K1902).

Laying hens were dosed with 8.4 and 33.4 mg prohexadione‐calcium in a diet, corresponding to ca. 0.7 and 2.7 mg/kg bw per day (ca. 65--260 N the calculated dietary burden for poultry). The majority of the TRR was excreted and less than 0.01% of the dose was found in tissues and blood. The TRR in tissues and eggs from the low‐dose group were in all samples \< 0.01 mg eq/kg; from the high‐dose group, the highest TRR was observed in liver (0.03 mg eq/kg), with lower levels in eggs (0.02 mg/kg) and residues ≤ 0.01 mg eq/kg in fat and muscle. The identification of residues was undertaken for the whole egg and liver. Prohexadione was identified \< 0.01 mg/kg at 15% TRR in liver and 21% TRR in eggs. Due to low residues in edible tissues, the metabolic pathway was elucidated from the high‐dose group non‐edible tissues. In kidney, 28% TRR (0.13 mg/kg) was identified as prohexadione and 16% TRR (0.07 mg/kg) was tricarballylic acid. The results of the study indicate very little uptake of residues in tissues; the major metabolic pathway involves metabolism of prohexadione to tricarballylic acid.

The EU pesticides peer review concluded that metabolic pathways in rodents and ruminants are comparable; the findings in ruminants can therefore be extrapolated to pigs. The residue definitions for the risk assessment and monitoring for animal commodities was concluded as 'prohexadione and its salts, expressed as prohexadione calcium\' (EFSA, [2010](#efs25397-bib-0002){ref-type="ref"}). Sufficiently validated analytical methods for enforcement of the proposed residue definition are available (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}).

2.2. Magnitude of residues in livestock {#efs25397-sec-0022}
---------------------------------------

Based on the results of the livestock metabolism studies, the EU pesticides peer review and the MRL review concluded that at the calculated dietary burdens prohexadione residues above the LOQ are not expected in ruminant matrices (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}).

Compared to the MRL review, the dietary burdens calculated in the current assessment were lower for ruminants (0.7 N), but higher for swine (1.9 N) and poultry (1.6 N), when using the OECD calculator. Since the calculated exposure is still significantly lower than the lowest dose levels in metabolism studies for which no residues above the LOQ of 0.01 mg/kg were observed, EFSA concludes that residues above the LOQ are not expected in ruminant, swine and poultry matrices.

3. Consumer risk assessment {#efs25397-sec-0023}
===========================

EFSA performed a dietary risk assessment using revision 2 of the EFSA PRIMo (EFSA, [2007](#efs25397-bib-0001){ref-type="ref"}). This exposure assessment model contains food consumption data for different subgroups of the EU population and allows the acute and chronic exposure assessment to be performed in accordance with the internationally agreed methodology for pesticide residues (FAO, [2016](#efs25397-bib-0018){ref-type="ref"}).

The toxicological reference value for prohexadione‐calcium used in the risk assessment (i.e. ADI value of 0.2 mg/kg bw day) was derived in the framework of the EU pesticides peer review (EFSA, [2010](#efs25397-bib-0002){ref-type="ref"}). An acute reference dose (ARfD) was not allocated, as not considered necessary.

In the framework of the MRL review, a comprehensive long‐term exposure assessment was performed for prohexadione‐calcium residues, taking into account the existing uses at EU level (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}). EFSA now updated the calculation with the relevant STMR values derived for oilseeds from the residue trials submitted in support of this MRL application and with the STMR values derived in EFSA opinions published after the MRL review (EFSA, [2015](#efs25397-bib-0004){ref-type="ref"}, [2016](#efs25397-bib-0005){ref-type="ref"}, [2017](#efs25397-bib-0006){ref-type="ref"}). Those crops for which uses have not been reported in the MRL review were excluded from the exposure calculation. Additionally, for poultry tissues and eggs the residues at the LOQ were included in the consumer exposure calculation. The input values used in the exposure calculations are summarised in Appendix [D.2](#efs25397-sec-0043){ref-type="sec"}.

The estimated long‐term dietary intake accounted for a maximum of 0.6% of the ADI (DE child diet) (see Section [B.3](#efs25397-sec-0039){ref-type="sec"}). The contribution of residues expected in the commodities assessed in this application to the overall long‐term exposure is insignificant.

EFSA concluded that the long‐term intake of residues of prohexadione‐calcium resulting from the existing and the intended uses on oilseeds under consideration is unlikely to present a risk to consumer health.

4. Conclusion and Recommendations {#efs25397-sec-0024}
=================================

The data submitted in support of this MRL application were found to be sufficient to derive an MRL proposal for rape seeds, sunflower seeds, linseeds, mustard seeds, poppy seeds and gold of pleasure seeds in support of the intended European uses.

EFSA concluded that the long‐term intake of residues of prohexadione‐calcium resulting from the existing uses and the intended uses on oilseeds under consideration is unlikely to present a risk to consumer health.

The MRL recommendations are summarised in Appendix [B.4](#efs25397-sec-0040){ref-type="sec"}.

Abbreviations {#efs25397-sec-0025}
=============

a.s.active substanceADIacceptable daily intakeARapplied radioactivityARfDacute reference doseBBCHgrowth stages of mono‐ and dicotyledonous plantsbwbody weightDARdraft assessment reportDATdays after treatmentDMdry matterDT~90~period required for 90% dissipation (define method of estimation)EMSevaluating Member Stateeqresidue expressed as a.s. equivalentFAOFood and Agriculture Organization of the United NationsGAPGood Agricultural PracticeHPLC‐MS/MShigh performance liquid chromatography with tandem mass spectrometryHRhighest residueIEDIinternational estimated daily intakeILVindependent laboratory validationISOInternational Organisation for StandardisationIUPACInternational Union of Pure and Applied ChemistryLOQlimit of quantificationMRLmaximum residue levelNEUnorthern EuropeOECDOrganisation for Economic Co‐operation and DevelopmentPBIplant‐back intervalPFprocessing factorPHIpreharvest intervalPRIMo(EFSA) Pesticide Residues Intake ModelRArisk assessmentRACraw agricultural commodityRDresidue definitionRMSrapporteur Member StateSANCODirectorate‐General for Health and ConsumersSCsuspension concentrateSEsuspoemulsionSEUsouthern EuropeSMILESsimplified molecular‐input line‐entry systemSPwater‐soluble powderSTMRsupervised trials median residueTMDItheoretical maximum daily intakeTRRtotal radioactive residueWHOWorld Health Organization

Appendix A -- Summary of intended GAP triggering the amendment of existing EU MRLs {#efs25397-sec-1002}
==================================================================================

 {#efs25397-sec-0026}

Crop and/or situationNEU, SEU, MS or countryF G or I[a](#efs25397-note-1019){ref-type="fn"}Pests or group of pests controlledPreparationApplicationApplication rate per treatmentPHI (days)[d](#efs25397-note-1022){ref-type="fn"}RemarksType[b](#efs25397-note-1020){ref-type="fn"}Conc. a.s.Method kindRange of growth stages & season[c](#efs25397-note-1021){ref-type="fn"}Number min--maxInterval between application (min)g a.s./hL min--maxWater L/ha min--maxRateUnitOilseed rape, winterAT, BE, CZ, DE, HU, NL, PL, RO, SK, SL, UK, FR, BG, HRNEU, SEUPlant growth regulatorSC300 g/LSPBBCH 13‐201----100--40050g/ha--Autumn application Can be applied in tank mix with ammonium sulfate at 1.0 kg/haAT, BE, CZ, DE, HU, NL, PL, RO, SK, SL, UK, FR, BG, HRNEU, SEUPlant growth regulatorSC300 g/LSPBBCH 13‐20214--100--40025g/ha--Autumn -- split application of 2 × 0.5 L/ha Can be applied in tank mix with ammonium sulfate at 0.5 kg/haAT, BE, CZ, DE, HU, NL, PL, RO, SK, SL, UK, FR, BG, HRNEU, SEUPlant growth regulatorSC300 g/LSPBBCH 13‐20 + BBCH 21‐592Interval defined by veget. break over winter--100--40050g/ha--Autumn and spring application Can be applied in tank mix with ammonium sulfate at 1.0 kg/haOilseed rape, winter and summerAT, BE, CZ, DE, HU, NL, PL, RO, SK, SL, UK, FR, BG, HRNEU, SEUPlant growth regulatorSC300 g/LSPBBCH 21‐591----100--40050g/ha--Spring application Can be applied in tank mix with ammonium sulfate at 1.0 kg/haFR, BG, HRNEU, SEUPlant growth regulatorSC300 g/LSPBBCH 21‐59214--100--40025g/ha--Spring -- split application of 2 × 0.5 L/ha Can be applied in tank mix with ammonium sulfate at 0.5 kg/haSunflowerBG, CZ, HR, HU, RO, SK, SI,NEU, SEUPlant growth regulatorSE25 g/LSPBBCH 31‐59221--100--40050g/ha--Product can be applied in tank‐mix with ammonium sulfate at 0.75 kg/ha or a local water conditioner of comparable activityTurnip rape, mustard seeds, linseeds, poppy seeds, gold of pleasure seeds, oil radishAT, BE, CZ, DE, HU, NL, PL, RO, SK, SL, UK, FR, BG, HRNEU, SEUPlant growth regulatorSC300 g/LSPBBCH 21‐591~~----~~100--40025--50g/ha~~--~~Can be applied in tank‐mix with ammonium sulfate at 1.0 kg/ha (or a local water conditioner of comparable activity) Dose rate range from 0.6 to 1.0 L/ha[^4][^5][^6][^7][^8]

Appendix B -- List of end points {#efs25397-sec-1003}
================================

B.1.. Residues in plants {#efs25397-sec-0027}
------------------------

### B.1.1.. Nature of residues and methods of analysis in plants {#efs25397-sec-0028}

#### B.1.1.1.. Metabolism studies, methods of analysis and residue definitions in plants {#efs25397-sec-0029}

**Primary crops** (available studies)**Crop groupsCropsApplicationsSampling** (DAT)**Comment/Source**Fruit cropsApplesFoliar, 2 × 0.98 kg/ha45Radiolabelled active substance (all crops): 3‐ or 5‐^14^C‐cyclohexenone (France, [2009a](#efs25397-bib-0020){ref-type="ref"}; EFSA, [2010](#efs25397-bib-0002){ref-type="ref"})Cereals/grassBarleyFoliar, 1 × 0.13--0.14 kg/ha2, 8 and 66RiceFoliar,(a)1 × 0.03 kg/ha; (b) 1 × 0.3 kg/ha50 25 and 50Pulses/ oilseedsPeanutFoliar, 1 × 1.12 kg/ha0, 13 and 22**Rotational crops** (available studies)**Crop groupsCropsApplicationsPBI** (DAT)**Comment/Source**Root/tuber cropsTurnipBare soil, 0.38 kg/ha31(France, [2009a](#efs25397-bib-0020){ref-type="ref"}; EFSA, [2010](#efs25397-bib-0002){ref-type="ref"})Leafy cropsLettuceBare soil, 0.38 kg/ha31Cereal (small grain)WheatBare soil, 0.38 kg/ha31, 121**Processed commodities** (hydrolysis study)**ConditionsStable?Comment/Source**Pasteurisation (20 min, 90°C, pH 4)Not triggeredBaking, brewing and boiling (60 min, 100°C, pH 5)Not triggeredSterilisation (20 min, 120°C, pH 6)Not triggered

![](EFS2-16-e05397-g002.jpg "image")

#### B.1.1.2.. Stability of residues in plants {#efs25397-sec-0030}

Plant products (available studies)CategoryCommodityT (°C)Stability periodCompounds coveredComment/SourceValueUnitHigh water contentApples−524MonthsProhexadione‐CaEFSA ([2010](#efs25397-bib-0002){ref-type="ref"})High oil contentRape seeds−1812MonthsProhexadione‐CaFrance ([2018](#efs25397-bib-0022){ref-type="ref"})Dry/high starchWheat grain−2024MonthsProhexadione‐CaEFSA ([2010](#efs25397-bib-0002){ref-type="ref"})OthersStraw−2024MonthsProhexadione‐CaEFSA ([2010](#efs25397-bib-0002){ref-type="ref"})Forage−2024MonthsProhexadione‐CaEFSA ([2010](#efs25397-bib-0002){ref-type="ref"})

### B.1.2.. Magnitude of residues in plants {#efs25397-sec-0031}

#### B.1.2.1.. Summary of residues data from the supervised residue trials {#efs25397-sec-0032}

CommodityRegion/ Indoor[a](#efs25397-note-1024){ref-type="fn"}Residue levels observed in the supervised residue trials (mg/kg)Comments/SourceCalculated MRL (mg/kg)HR[b](#efs25397-note-1025){ref-type="fn"} (mg/kg)STMR[c](#efs25397-note-1026){ref-type="fn"} (mg/kg)Oilseed rape (incl. turnip rape seeds, radish seeds)NEU8 × \< 0.012Residue trials on oilseed rape. Three residue trials were performed with shorter interval between treatments (spring applications), but as residues were within the same range as in compliant trials, these data were accepted. NEU and SEU residue data sets were of the same population and therefore combined to derive a MRL proposal. The calculated MRL is also applicable to turnip rape seeds and radish seeds**0.015**0.0120.012SEU6 × \< 0.012; 2 × 0.012Sunflower seedNEU\< 0.012; 0.012; 0.016; 0.018; 0.021; 0.024; 0.026; 0.036Residue trials on sunflower compliant with the GAP (2 × 50 g a.s./ha). The MRL proposal calculated based on the merged NEU and SEU residue trials**0.06**0.0360.02SEU2 × \< 0.012; 0.014; 0.017; 0.019; 0.021; 2 × 0.024Mustard seed, linseed, poppy seed and gold of pleasureNEUSunflower: 1 application: \< 0.012; 0.012; 0.013; 0.028Four residue trials on sunflower compliant with the GAP (1 × 50 g a.s./ha). Since residue data sets from NEU and SEU are of a similar population, data were combined. Extrapolation to mustard seed, linseed, poppy seed and gold of pleasure**0.05**0.0280.014SEUSunflower: 1 application: 0.013; 0.014; 0.016; 0.018[^9][^10][^11][^12][^13][^14]

#### B.1.2.2.. Residues in rotational crops {#efs25397-sec-0033}

![](EFS2-16-e05397-g003.jpg "image")

#### B.1.2.3.. Processing factors {#efs25397-sec-0034}

No processing studies were submitted in the framework of the present MRL application.

B.2.. Residues in livestock {#efs25397-sec-0035}
---------------------------

Relevant groups (sub‐groups)Dietary burden expressed inMost critical subgroup[a](#efs25397-note-1030){ref-type="fn"}Dietary burden for existing usesMost critical commodit[b](#efs25397-note-1031){ref-type="fn"}Trigger exceeded (Y/N)mg/kg bw per daymg/kg DMMedianMaximumMedianMaximumCattle (all)0.0060.0070.170.18Dairy cattle0.18Wheat, milled by‐productsYCattle (dairy only)0.0060.0070.160.17Dairy cattle0.17Wheat, milled by‐productsYSheep (all)0.010.010.230.24Lamb0.24Wheat, milled by‐productsYSheep (ewe only)0.0060.0070.190.21Ram/Ewe0.21Wheat, milled by‐productsYSwine (all)0.0070.0070.230.23Swine (finishing)0.23Wheat, milled by‐productsYPoultry (all)0.0090.0090.130.13Poultry layer0.13Wheat, milled by‐productsYPoultry (layer only)0.0090.0090.130.13Poultry layer0.13Wheat, milled by‐productsYFishN/A[^15][^16][^17]

### B.2.1.. Nature of residues and methods of analysis in livestock {#efs25397-sec-0036}

#### B.2.1.1.. Metabolism studies, methods of analysis and residue definitions in livestock {#efs25397-sec-0037}

Livestock (available studies)AnimalDose (mg/kg bw per day)Duration(days)Comment/SourceLaying hen0.7 or 2.7 prohexadione‐Ca (or 0.6 or 2.3 mg/kg bw per day prohexadione)5Hen (5 birds). Label position: 3‐ or 5‐^14^C‐cyclo‐Hexenone (France, [2009b](#efs25397-bib-0021){ref-type="ref"})Lactating ruminants0.02 or 20 prohexadione‐Ca (or 0.017 or 16.80 mg/kg bw per day prohexadione)10Goat (3 animals). Label position: 3‐ or 5‐^14^C‐cyclo‐hexenone (France, [2009a](#efs25397-bib-0020){ref-type="ref"}, EFSA, [2013](#efs25397-bib-0003){ref-type="ref"})[^18][^19]

![](EFS2-16-e05397-g004.jpg "image")

#### B.2.1.2.. Stability of residues in livestock {#efs25397-sec-0038}

Animal products (available studies)AnimalCommodityT (°C)Stability periodCompounds coveredComment/SourceValueUnitHenLiver−2017monthsProhexadione‐calciumFrance, [2009b](#efs25397-bib-0021){ref-type="ref"}

B.3.. Consumer risk assessment {#efs25397-sec-0039}
------------------------------

Acute exposure assessment not calculated since no ARfD has been considered necessary.

![](EFS2-16-e05397-g005.jpg "image")

B.4.. Recommended MRLs {#efs25397-sec-0040}
----------------------

Code[a](#efs25397-note-1036){ref-type="fn"}CommodityExisting EU MRL (mg/kg)Proposed EU MRL (mg/kg)Comment/justification**Enforcement residue definition:** Prohexadione (prohexadione (acid) and its salts expressed as prohexadione‐calcium)0401010Linseeds0.01[\*](#efs25397-note-1035){ref-type="fn"}0.05The submitted data are sufficient to derive MRL proposals for NEU/SEU uses. Risk for consumers unlikely0401030Poppy seeds0.01[\*](#efs25397-note-1035){ref-type="fn"}0.050401050Sunflower seeds0.01[\*](#efs25397-note-1035){ref-type="fn"}0.060401060Rape seeds/Canola seeds0.01[\*](#efs25397-note-1035){ref-type="fn"}0.0150401080Mustard seeds0.01[\*](#efs25397-note-1035){ref-type="fn"}0.050401130Gold of pleasure seeds0.01[\*](#efs25397-note-1035){ref-type="fn"}0.05[^20][^21][^22]

Appendix C -- Pesticide Residue Intake Model (PRIMo) {#efs25397-sec-1004}
====================================================

 {#efs25397-sec-0041}

Appendix D -- Input values for the exposure calculations {#efs25397-sec-1005}
========================================================

D.1.. Livestock dietary burden calculations {#efs25397-sec-0042}
-------------------------------------------

Feed commodityMedian dietary burdenMaximum dietary burdenInput value (mg/kg)CommentInput value (mg/kg)Comment**Risk assessment residue definition:** Prohexadione and its salts expressed as prohexadione‐calciumBarley, oat, rye, triticale, wheat straw0.05STMR (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"})0.08HR (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"})Barley, oat, rye, triticale, wheat grain0.05STMR (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"})0.05STMR (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"})Apple pomace0.25STMR (0.05) (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}) × PF (5)[a](#efs25397-note-1039){ref-type="fn"}0.25STMR (0.05) (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}) × PF (5)[a](#efs25397-note-1039){ref-type="fn"}Dried brewer\'s grain0.17STMR grain (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}) × PF (3.3)[a](#efs25397-note-1039){ref-type="fn"}0.17STMR grain (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}) × PF (3.3)[a](#efs25397-note-1039){ref-type="fn"}**Rape seed meal**0.02STMR × PF (2)[a](#efs25397-note-1039){ref-type="fn"}0.02STMR × PF (2)[a](#efs25397-note-1039){ref-type="fn"}Dried distiller\'s grain0.17STMR grain (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}) × PF (3.3)[a](#efs25397-note-1039){ref-type="fn"}0.17STMR grain (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}) × PF (3.3)[a](#efs25397-note-1039){ref-type="fn"}**Linseed meal**0.03STMR × PF (2)[a](#efs25397-note-1039){ref-type="fn"}0.03STMR × PF (2)[a](#efs25397-note-1039){ref-type="fn"}**Sunflower meal**0.04STMR × PF (2)[a](#efs25397-note-1039){ref-type="fn"}0.04STMR × PF (2)[a](#efs25397-note-1039){ref-type="fn"}Peanut meal0.12STMR (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}) × PF (2)[a](#efs25397-note-1039){ref-type="fn"}0.12STMR (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}) × PF (2)[a](#efs25397-note-1039){ref-type="fn"}Wheat gluten meal0.09STMR grain (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}) × PF (1.8)[a](#efs25397-note-1039){ref-type="fn"}0.09STMR grain (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}) × PF (1.8)[a](#efs25397-note-1039){ref-type="fn"}Wheat, milled by‐products0.35STMR grain (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}) × PF (7)[a](#efs25397-note-1039){ref-type="fn"}0.35STMR grain (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"}) × PF (7)[a](#efs25397-note-1039){ref-type="fn"}[^23][^24][^25]

D.2.. Consumer risk assessment {#efs25397-sec-0043}
------------------------------

CommodityChronic risk assessmentInput value (mg/kg)Comment**Risk assessment residue definition:** Prohexadione and its salts, expressed as prohexadione‐calciumLinseeds, poppy seeds, mustard seeds, gold of pleasure seeds0.014STMRRape seeds0.012STMRSunflower seeds0.02STMRPlums0.01EFSA ([2017](#efs25397-bib-0006){ref-type="ref"})Strawberries0.01EFSA ([2016](#efs25397-bib-0005){ref-type="ref"})Cherries0.05EFSA ([2015](#efs25397-bib-0004){ref-type="ref"})Poultry commodities; Birds eggs0.01LOQ (dietary burden triggered under current assessment)Other commodities of plant and animal originSTMRSee Table 4‐1 of the EFSA reasoned opinion on the MRL review (EFSA, [2013](#efs25397-bib-0003){ref-type="ref"})[^26]

Appendix E -- Used compound codes {#efs25397-sec-1006}
=================================

 {#efs25397-sec-0044}

Code/trivial nameIUPAC name/SMILES notation/InChiKey[a](#efs25397-note-1042){ref-type="fn"}Structural formula[b](#efs25397-note-1043){ref-type="fn"}prohexadione3,5‐dioxo‐4‐propionylcyclohexanecarboxylic acid O=C1CC(CC(=O)C1C(=O)CC)C(O)=O BUCOQPHDYUOJSI‐UHFFFAOYSA‐N![](EFS2-16-e05397-g006.jpg "image")prohexadione‐calciumcalcium 3‐oxido‐5‐oxo‐4‐propionylcyclohex‐3‐enecarboxylate \[Ca+2\].O=C1CC(CC(\[O‐\])=C1C(=O)CC)C(=O)\[O‐\] QKWLAUAUUGXSSE‐UHFFFAOYSA‐L![](EFS2-16-e05397-g007.jpg "image")methoxymethyl metabolite BX‐112‐I53‐hydroxy‐4‐(methoxymethyl)‐5‐oxocyclohex‐3‐ene‐1‐carboxylic acid O=C1CC(CC(O)=C1COC)C(O)=O ZZEHAULRTRNEQT‐UHFFFAOYSA‐N![](EFS2-16-e05397-g008.jpg "image")KI 1902ethyl 4‐ethoxy‐3,5‐dioxocyclohexane‐1‐carboxylate CCOC1C(=O)CC(CC1=O)C(=O)OCC UUCUESNJISUBIC‐UHFFFAOYSA‐N![](EFS2-16-e05397-g009.jpg "image")tricarballylic acidpropane‐1,2,3‐tricarboxylic acid OC(=O)CC(CC(=O)O)C(=O)O KQTIIICEAUMSDG‐UHFFFAOYSA‐N![](EFS2-16-e05397-g010.jpg "image")[^27][^28][^29]

Council Directive 91/414/EEC of 15 July 1991 concerning the placing of plant protection products on the market. OJ L 230, 19.8.1991, p. 1--32.

Commission Directive 2000/50/EC of 26 July 2000 including an active substance (prohexadione‐calcium) in Annex I to Council Directive 91/414/EEC concerning the placing of plant protection products on the market, OJ L 198, 4.8.2000, p. 39--40.

Commission Regulation (EC) No 737/2007 of 27 June 2007 on laying down the procedure for the renewal of the inclusion of a first group of active substances in Annex I to Council Directive 91/414/EEC and establishing the list of those substances. OJ L 169, 29.6.2007, p. 10--18.

Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 21 October 2009 concerning the placing of plant protection products on the market and repealing Council Directives 79/117/EEC and 91/414/EEC. OJ L 309, 24.11.2009, p. 1--50.

Commission Implementing Regulation (EU) No 702/2011 of 20 July 2011 approving the active substance prohexadione, in accordance with Regulation (EC) No 1107/2009 of the European Parliament and of the Council concerning the placing of plant protection products on the market, and amending the Annex to Commission Implementing Regulation (EU) No 540/2011. OJ L 190, 21.7.2011, p. 28--32.

Regulation (EC) No 396/2005 of the Parliament and of the Council of 23 February 2005 on maximum residue levels of pesticides in or on food and feed of plant and animal origin and amending Council Directive 91/414/EEC. OJ L 70, 16.3.2005, p. 1--16.

Commission Regulation (EU) 2016/1003 of 17 June 2016 amending Annexes II and III to Regulation (EC) No 396/2005 of the European Parliament and of the Council as regards maximum residue levels for abamectin, acequinocyl, acetamiprid, benzovindiflupyr, bromoxynil, fludioxonil, fluopicolide, fosetyl, mepiquat, proquinazid, propamocarb, prohexadione and tebuconazole in or on certain products. OJ L 167, 24.6.2016, p. 46--103.

Commission Regulation (EU) 2017/171 of 30 January 2017 amending Annexes II, III and IV to Regulation (EC) No 396/2005 of the European Parliament and of the Council as regards maximum residue levels for aminopyralid, azoxystrobin, cyantraniliprole, cyflufenamid, cyproconazole, diethofencarb, dithiocarbamates, fluazifop‐P, fluopyram, haloxyfop, isofetamid, metalaxyl, prohexadione, propaquizafop, pyrimethanil, Trichoderma atroviride strain SC1 and zoxamide in or on certain products. OJ L 30, 3.2.2017, p. 45--111.

Commission Regulation (EU) No 544/2011 of 10 June 2011 implementing Regulation (EC) No 1107/2009 of the European Parliament and of the Council as regards the data requirements for active substances. OJ L 155, 11.6.2011, p. 1--66.

Commission Regulation (EU) No 546/2011 of 10 June 2011 implementing Regulation (EC) No 1107/2009 of the European Parliament and of the Council as regards uniform principles for evaluation and authorisation of plant protection products. OJ L 155, 11.6.2011, p. 127--175.

MW prohexadione‐Ca (250.26)/MW prohexadione (212).

[^1]: MRL: maximum residue level; NEU: northern Europe; SEU: southern Europe.

[^2]: \* Indicates that the MRL is set at the limit of analytical quantification (LOQ).

[^3]: Commodity code number according to Annex I of Regulation (EC) No 396/2005.

[^4]: NEU: northern European Union; SEU: southern European Union; MS: Member State; GAP: Good Agricultural Practice; MRL: maximum residue level; SC: suspension concentrate; SE: suspoemulsion; SP: water‐soluble powder.

[^5]: Outdoor or field use (F), greenhouse application (G) or indoor application (I).

[^6]: CropLife International Technical Monograph no 2, 6th Edition. Revised May 2008. Catalogue of pesticide formulation types and international coding system.

[^7]: Growth stage range from first to last treatment (BBCH Monograph, Growth Stages of Plants, 1997, Blackwell, ISBN 3‐8263‐3152‐4), including, where relevant, information on season at time of application.

[^8]: PHI: minimum preharvest interval.

[^9]: MRL: maximum residue level; GAP: Good Agricultural Practice.

[^10]: NEU: Outdoor trials conducted in northern Europe, SEU: Outdoor trials conducted in southern Europe, Indoor: indoor EU trials or Country code: if non‐EU trials.

[^11]: Highest residue. The highest residue for risk assessment refers to the whole commodity and not to the edible portion.

[^12]: Supervised trials median residue. The median residue for risk assessment refers to the whole commodity and not to the edible portion.

[^13]: Supervised trials median residue according to the residue definition for monitoring.

[^14]: Conversion factor to recalculate residues according to the residue definition for monitoring to the residue definition for risk assessment.

[^15]: bw: body weight; DM: dry matter.

[^16]: When one group of livestock includes several subgroups (e.g. poultry 'all' including broiler, layer and turkey), the result of the most critical subgroup is identified from the maximum dietary burdens expressed as 'mg/kg bw per day'.

[^17]: The most critical commodity is the major contributor identified from the maximum dietary burden expressed as 'mg/kg bw per day'.

[^18]: Assuming the body weight of laying hen of 1.9 kg and daily feed intake of 130 g (OECD, [2013](#efs25397-bib-0024){ref-type="ref"}).

[^19]: MW prohexadione (212)/MW prohexadione‐Ca (250.26).

[^20]: MRL: maximum residue level; NEU: northern Europe; SEU: southern Europe.

[^21]: \* Indicates that the MRL is set at the limit of analytical quantification (LOQ).

[^22]: Commodity code number according to Annex I of Regulation (EC) No 396/2005.

[^23]: STMR: supervised trials median residue; HR: highest residue; PF: processing factor.

[^24]: In bold: crops under consideration in this assessment.

[^25]: In the absence of processing factors supported by data, default processing factors were included in the calculation to consider the potential concentration of residues in these commodities.

[^26]: STMR: supervised trials median residue; LOQ: limit of quantification; MRL: maximum residue level.

[^27]: IUPAC: International Union of Pure and Applied Chemistry; SMILES: simplified molecular‐input line‐entry system.

[^28]: ACD/Name 2015 ACD/Labs 2015 Release (File version N20E41, Build 75170, 19 December 2014).

[^29]: ACD/ChemSketch 2015 ACD/Labs 2015 Release (File version C10H41, Build 75059, 17 December 2014).
